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apparatus without havmg to use his hands 
or feet. 

In accordance with the present invention 
equipment for enabling an operator to con- 
trol remotely-positioned apparatus, com- 
prises a pressure-sensitive sealed device 
adapted to be held in the mouth at a position 
20 where pressure generated by relative move- 
ment between the operator's mandible and 
maxilia can be brought to bear on the 
device, an arrangement for detachably 
mounting the device on the operator's teeth, 
25 a transducer providing an electrical signal 
output significant of the pressure applied to 
the device, a radio transmitter connected to 
be operatively controlled by the transducer 
output signal and adapted to radiate a trans- 
30 mission indicative of the pressure, and an 
electrical power source supplying the trans- 
ducer and transmitter and mounted there- 
with inside the' device. Throughout this 
specification the expression "transducer" is 
35 to be understood as meaning any device 
constructed to provide an electrical signal 
significant of the pressure applied to the 
transducer. The pressure mav be occlusal 
pressure or, if preferred, lateral pressure 
4v or some combination of occlusal and lateral 
pressure. Examples of transducers which 
are capable of being used in the invention 
are strain gauge elements relying on change 
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mandible. For simplicity, the maxilla and 
mandible may be considered as being the 
upper and lower jaws in which the upper and 
lower teeth are mounted. Tlie periodontal 
tissues in which the teeth are mounted are 60 
highly sensitive to pressure and therefore, 
by suitably positioning the. device so that 
the pressure applied to it is also transmitted 
to the teeth, use can be made of the highly 
sensitive feedback system operating between ^5 
tlie mouth and the brain. 

The device is suitably in the form of a 
sealed capsule and it is preferably provided 
with a clasp arrangement for attaching it 
to a molar tooth or teeth, preferably on the 70 
upper jaw. Although the device may be 
arranged to be acted upon directly by the 
teeth of the opposite jaw, preferably a prod 
attached to one of the teeth of the opposite 
jaw is used to vary the pressure exerted on 75 
the transducer in the device. 

A suitable position for mounting the 
device m the mouth is inside the buccal! 
sulcus of the cheek cavity. The device can 
be made extremely small by the use of 80 
integrated circuit techniques and transistors* 
and. by mounting it in the buccal sulcus 
towards the back of the mouth, it does not 
impede speech or other functions of the 
mouth. 

The device may be designed to respond to 
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COMPLETE SPECIFICATION 
Oral Muscular Controlled Electronic Actuating Means 

I. Joseph Charles Victor Mitchell, a 
British Subject, of Midleton Lodge, Ease- 
bourne. Lane. Midhurat. Sussex, do hereby 
declare the invention, for which I pray 
5 that a patent may be granted to me, and 
the metliod by which it is to be performed, 
to be particularly described in and by the 
following statement : — 

This invention relates to the control of 
10 remotely-positioned apparatus and. more 
specifically, is directed towards equipment 
for enabling an operator to control such 
apparatus without having to use his hands 
or feet 

15 In accordance with the present invention 
equipment for enabling an operator to con- 
trol remotely-positioned apparatus, com- 
prises a pressure-sensitive sealed device 
adapted to be held in the mouth at a position 

20 where pressure generated by relative move- 
ment between the operator's mandible and 
maxilla can be brought to bear on the 
device, an arrangement for detachably 
mounting the device on the operator's teeth, 

25 a transducer providing an electrical signal 
output significant of the pressure applied to 
the device, a radio transmitter connected to 
be operatively controlled by the transducer 
output signal and adapted to radiate a trans- 

30 mission indicative of the pressure, and an 
electrical power source supplying the trans- 
ducer and transmitter and mounted there- 
with inside the" device. Throughout this 
specification the expression transducer " is 

35 to be understood as meaning any device 
constructed to provide an electrical signal 
significant of the pressure applied to the 
transducer. The pressure mav be occlusal 
pressure or, if preferred, lateral pressure 

40 or some combination of occlusal and lateral 
pressure. Examples of transducers which 
are capable of being used in the invention 
are strain gau^elements relying on change 
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in electrical resistance as well as elements 
such as piezoelectric crystals whose electrical 45 
output is influenced by applied pressure. 

The invention is based on the realisation 
that the average person naturally is capable 
of exerting a fine degree of control over the 
relative positioned of his maxilla and 50 
mandible as well as on the pressure exerted 
between them. Also the sensory nerves act 
as a highly sensitive feedback system which 
enables the brain to know precisely the 
relative positions of the maxilla and 55 
mandible. For simplidty, the maxilla and 
mandible may be considered as bemg the 
upper and lower jaws in which the upper and 
lower teeth are mounted. The periodontal 
tissues in which the teeth are mounted are 60 
highly sensitive to jaressure and therefore, 
by suitably positioning the. device so that 
the pressure applied to it is also transmitted 
to the teeih. use can be made of the highly 
sensitive feedback system operating between "5 
the mouth and the brain. 

The device is suitably in the form of a 
sealed capsule and it is preferably provided 
with a clasp arrangement for attaching it 
to a molar tooth or teeth, preferably on the 70 
upper jaw. Altiiough the device may be 
arranged to be acted upon directly by the 
teeth of the opposite jaw, preferably a prod 
attached to one of the teeth of the opposite 
jaw is used to vary the pressure exerted on 75 
the transducer in the device. 

A suitable position for mounting the 
device in the mouth is inside the buccal 
sulcus of the cheek cavity. The device can 
be made extremely small by the use of 80 
integrated circuit techniques and transistors; 
and, by mounting it in the buccal sulcus 
towards the back of the mouth, it does not 
impede speech or other functions of the 
mouth. 85 
The device may be designed to respond to 
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thrusts exerted on it in dfierent directions 
to provide, respectively, different intelligence 
in the radiated transmission. However, 
this involves complex circuitry and po^bly 
5 more than one transducer so. tUat it b 
generaUy preferred to use a device arran^ 
in its most compact elenientary form so tnat 
a number of them can be arranged side g 
side at positions where pressure can i» 

10 brought to bear on them selecUvely by 
suitable movement of the operator's ja^ra. 
Each device can then be arranged to radiate 
a different signal so that the mteUigenw 
provided by the devices can be distinguish^. 

15 Preferably the transducer t^P°^^J° 
applied pressure by upsetting a balanwd 
bSV ™t The degree of tmbatenoe ^ 
then be detected by a suitable ampdfier 
connected to control an askable pu^se 

20 generator. A radio transmitter may be con 
uolled by the output of the pulse generator 
so that when no pressure is applied die 
pulse generator controls the radio trans- 
mitter to provide a space marie ratio of one 

25 This ratio'^is upset & accordance w,a Ac 
magnitude of the prKSure applied to the 
S^^ducer. A decoder as^ciated wjb a 
radio receiver associated with the equip- 
ment to be controlled. .«c«ves the tm^ 

30 mission and controls "T*?^"^ 
contained in it the opCTation of a piece or 

^^Krably the device is provided with an 
ovSng 6N70FF switch readily manipul- 
35 abfe by the tongue of the of^v^t^-ovj^ 
some extrMne position of mandibular 
exSirsion. In this*^way the operator is able 
to ocerdse complete control over the eqm^ 
to s^tch it off at times when it 

^ iSSn will now be described in 

more detail, by way of example, wifli 
refwence to the accompanying drawmgs. m 

45 ''^REiue^l is a diagrammatic section ftrough 
one half of an operator's mouth showmg 
opposing molar teeth of the upper and 

^"^Tsh'SSk circuitry in block 

50 ^-^^l^^,r&c^^ circuitry in 

more detail. ^ ^ ,^ ,^ 

Turning to Figure 1 an operator has a 
mouth cavity 1 and a buccal sulcus 2 con- 
^5 tained within a cheek 3. An upper molar 
tooth 4 and a lower molar tooth 5 are also 

^^Disa)nnectibly attached to the upper tooth 
4 is a clasp 6 which detachably mounts on 

<;o the tooth a capsule 7 disoosed m the upper 
ffaST sulcus 2. For the sake of clan y. 
the parts shown are not drawn to scale. 
T^e Spsule 7 has sealed into it a removable 
ba^ry 8 and its lower face is provided with 

65 a Sucer 9 sensitive to pressure apphed 



upwardly by a prod 10. The prod 10 is of 
angular shape and is disconneciibly attached 
to the molar 5 by means of a ciasp oand 11. 
Although tde drawmg sliows a smgfe capsuis 
7, it will be understood that a number of 70 
capsules may be arranged side by side 
mounted together on a single tooth or on 
respective teeth so that they may, by 
appropriate relative movement between the 
operator's maxilla and mandible, be 75 
selectively borne on by the upturned end of 
the prod 10. The degree of pressure applied 
by the prod 10 to the capsule 7 is prefer- 
ably sensed by the periodontal nerves and 
is transmitted as a feedback signal to the 80 
brain of the operator. 

The electronic circuitry contained in the 
capsule 7 is shown in Figure 2. This com- 
prises a micro-circuit pressure transducer 9 
constructed in the form of a Wheatstone 85 
bridge and of suitably small physical size. 
As an example of such a transducer is one 
marketed by Ferranti Lhnited under the 
code number ZPT 50AB. This has a 
pressure range of 0-50 pounds per square 90 
inch and gives an output of 0-300 millivolts 
with 9 volts excitation. 

The electrical output signal derived from 
tlie transducer 9 when the bridge is 
unbalanced is fed to a paraphase amplifier 95 
12 constructed as a long-tailed pair. The 
direct current amplifier is necessary to raise 
the output of the transducer to a suitable 
level to control later circuitry. A long- 
tailed pair amplifier has little if any drift 100 
characteristics and it is therefore advan- 
tageous in micro-miniature circuitry. 

The paraphase outputs from the long- 
tailed pair are fed to an astable multivibrator 
circuit 13 which controls with its output 105 
the duration of oscillation of an output 
radio transmitter 14. The transducer 
9, amplifier 12, multivibrator 13 and trans- 
mitter 14 are all energised by a battery 8 
which is of mercury type havmg a 3 volt 110 
open circuit voltage. , . 

Figure 3 shows the electronic circmtiy 
in more detail. The bridge circuit of the 
transducer is shown at 9' and the degree 
upset of the bridge is detected by the tran- 115 
sistorised paraphase amplifier 12' composed 
of two N-RN. transmitters having a common 
emitter and providing paraphase output 
signals from across their respective collector 
loads. , ^ 

The paraphase output signals are ted xo 
respective bases of the astable oscillator 13 
composed also of two N.P.N. transistors 
each having their collector capacitively 
coupled to fte base of the other. The out- 125 
put from the multivibrator 13' is taken by 
wav of a resistor 20 from the collector of 
one of the two transistors arid is applied to 
the base of an N.P.N. amplifying tiansistor 
21 forming a transmitter osdllator. The 13U 
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collector of the transmitter 21 contains a 
tuned circuit 22 which is inductively coupled 
to a choke 23 connected in the base circuit. 
The astable multivibrator 13' provides a 
5 stream of square pulses to the base circuit 
of the amplifier 21, the gaps between the 
pulses being equal to the pulse lengSi so 
that the radiated transmission from the 
amplifier collector load circuit has a mark- 

10 space ratio of one. Any unbalance between 
the paraphase sisals obtained from the 
long-tailed amplifier 12' causes one of the 
transistors of the multivibrator to conduct 
mors than the other so that the mark-space 

15 ratio fed through the resistor 20 changes. 
A corresponding change in the mark-space 
ratio of the ra£ated transmission from the 
oscillator 21 occurs which may be detected 
by a receiver placed a few feet from the 

20 mouth of the operator. It will be immediate- 
ly appreciated from the circuit of Figure 3 
that when the right-hand transistor of the 
multivibrator 13' conducts, its collector 
voltage falls and the base of the transistor 

25 21 is biased back beyond cut off to provide 
a "space*' signal. 

The circuit shown in Figure 3 may be 
constructed as an integrated drcuit of very 
small physical size with the inductively 

30 coupled coils e,xtemal to the integrated 
circuit. 

The above described equipment is but 
one example of the invention. It will be 
appreciated that the intelligence transmitted 

35 by the capsule 7 may use any of the wide 
variety of intelligence transmission tech- 
niques used today with radio. For example, 
the transducer may be connected to modulate 
the frequency or phase of the output trans- 

40 mission or, indeed, to modulate the 
amplitude of the transmission. The long- 
tailed pair amplifier is preferably a dual 
silicon planar transistor such as is marketed 
by Fairchild under the number BFY81 and 

45 the same form of transistor may be used as 
the astable multivibrator. 
WHAT I CLAIM IS 
1. Equipment for enabling an operator 
to control remotely-positioned apparatus, 

50 comprising a pressure-sensitive isealed device 



adapted to be held in the mouth at a 
position where pressure generated by relative 
movement between the operator's mandible 
and maxilla can be brought to bear on the 
device, an arrangement for detachably 55 
mounting the device on the operator's teeth, 
a transducer providing an electrical signal 
output significant of the pressure applied to 
the device, a radio transmitter connected to 
be operatively controlled by the transducer 60 
output signal and adapted to radiate a 
transmission indicative of the pressure, and 
an electrical power source supplying the 
transducer and transmitter and mounted 
therewith inside the device. 65 

2. Equipment as claimed in Claim 1, in 
which a clasping arrangement is provided 
for attaching the device to a tooth or teeth 
of the operator. 

3. Equipment as claimed in Claim 1 or 7(> 
Claim 2, including a prod provided with a 
clasp device for attachmg it to a tooth or 
teeth at a position at which the prod can 
bear on the transducer attached to the 
opposing tooth or teeth. 75 

4. Equipment as claimed in any one of 
the preceding Claims, in which the trans- 
ducer responds to applied pressure by up- 
setting a balanced resistive bridge circuit. 

5. Equipment as claimed in Claim 4. in 80 
which the bridge controls operation of a 
paraphase amplifier providing two electrical 
output signals controlling operation of an 
astable multivibrator controlling with its 
output the mark-space ratio of oscillation of 85 
an output transmitter amplifier. 

6. Equipment as claimed in Claim 5, in 
which the paraphase amplifier and the 
astable multivibrator each comprise a duel 
silicon planar transistor. 

7. Equipment for enabling an operator 
to control remotely-positioned apparatus, 
arranged and adapted to operate substantially 
as described with reference to the accom- 
panying drawings. 

MARKS & CLERK. 
Chartered Patent Agents. 
Agents for the Applicant. 
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